Physical activity is an increasingly frequent part of our leisure time. Within this context, hiking is a popular form of tourism which has a positive impact on the quality of life. In spite of the importance of climate conditions for this recreational activity, relatively little research has been done on hiking from the perspective of climate and tourism. With this in mind in this paper we make the first detailed extensive assessment of climate preferences for the practice of hiking tourism in Spain. To this end a review of the theoretical/methodological body of literature on tourism climatology was conducted together with a survey aimed at evaluating the stated climate preferences of hiking tourists. The results are offered within the framework of international research on climate preferences for a range of tourism activities. The comparative analysis of these results with regard to those obtained in previous research highlights various similarities but also certain factors specific to hiking in Spain. Overall, the climate preferences of hiking tourists are similar to those of other segments of the tourism market in terms of the aesthetic and physical aspects of the climate, although they also have certain specific preferences as regards thermal aspects, especially regarding the optimal daily thermal conditions for hiking. The results obtained are useful for assessing the suitability of the climate for the practice of hiking tourism in Spain and for promoting proper management and planning of this leisure activity in tourist destinations, including the development of climate calendars detailing the most suitable times of the year for hiking at these destinations. These issues will be addressed in future research studies.
Introduction
We need leisure time to combat the stress of work and our general daily lives and this can be spent doing a range of activities, including relaxation, socializing and physical activity [1] .
Physical activity is a basic component of a healthy lifestyle, which increases life expectancy, improves the immune function and has numerous other benefits for physical and mental health [2, 3] . When physical exercise is conducted in natural outdoor environments, it helps reduce depression increasing one's sensation of satisfaction, enjoyment and wellbeing as well as making the person concerned more likely to continue doing this activity [4, 5] .
Physical activity in the open air can be affected by factors that are beyond human control [6] , such as seasonal variations in the climate [7, 8] , the length of the day [9] and climatic variables such as temperature [10, 11] , the intensity of the wind [10, 11] and rainfall [9, 10] . Phenomena such as extreme heat, strong wind, intense rain and low temperatures tend to dissuade people from engaging in physical activity [1, [11] [12] [13] [14] [15] .
The increasing popularity of outdoor activities in recent years has produced a number of important economic impacts affecting a range of agents and activities [16] . One example is that more and more people choose to spend their holidays doing different physical activities [17] such as hiking, which is widely recognized as one of the most important attractions for tourists visiting natural areas. In fact, in protected mountain areas hiking is now the most popular recreational activity [18] [19] [20] [21] .
The promotion of hiking as one of the activities on offer at a particular tourist destination is an interesting way of promoting experiences in contact with nature [22] , and also encourages people to engage in an active form of tourism that benefits their health and wellbeing [23, 24] . Support for and implementation of hiking tourism products that encourage sustainable mobility and transport and their promotion at the destination can all be important elements in the fight against global warming. In fact, the reasonable development of hiking as an activity in certain mountain destinations hitherto linked with winter sports is being proposed as a means of adapting them to the expected rise in temperatures and the fall in the amount of precipitation, which will make it more difficult or impossible to continue with snow-related activities such as skiing. For example, in the case of Spain, a country considered a hotspot in terms of the effects of climate change [25] , the introduction of hiking tourism products in mountain regions is considered one of the best options for the socioeconomic survival of these areas [26] [27] [28] .
In the field of tourism climatology so far little research has been done on the hiking-climate binomial at international level. Most of the studies offer a general view, focusing on the climate preferences for tourism in mountain areas, without specifying whether their results were applicable to hiking [29] [30] [31] [32] [33] . One explicit reference to hiking appeared in a report by the Canadian Federal Ministry of the Environment in the 1970s, in which they proposed "physiognomic" types of weather for carrying out a range of tourism activities, including what they referred to as tourist walks [34, 35] . A more recent study looked at the influence of atmospheric conditions on mountain hiking in Taiwan [36] , while in Spain specific results were obtained by researchers studying hiking on the island of Mallorca [16] .
Our aim (research question) in this paper is to continue this research so as to reach conclusions regarding the most favourable and unfavourable conditions for hiking in Spain from a climate-tourism perspective. The object of this research is therefore to discover whether there are any similarities or differences with respect to other studies researching the same and different segments of tourism demand in Spain and in other countries and regions. To this end our work will be based on and will build on the findings made by Martínez-Ibarra and Pardo-Martínez in 2017 [28] .
Background and Data
In spite of the important economic importance of tourism, which accounts for 10% of worldwide GDP [37] , and of the relationship between atmospheric and climatic conditions and tourism [38] , tourism climatology is a relatively recent branch of knowledge and research [39] . Its theoretical and methodological development began in the early 1990s with the pioneering work by Besancenot [40] and de Freitas [41] . The theoretical and methodological framework for the research in this paper is based on these early studies and on those conducted subsequently by de Freitas [42] , Martínez-Ibarra and Gómez-Martín [43] and Gómez-Martín et al. [44] . To this end, in this paper we will bed looking at three specific facets of the weather: aesthetic, physical and thermal. These facets affect four fundamental requirements of tourists today: safety, enjoyment, comfort and health. The effects of all other aspects of climate must also be taken into account [41] .
The aesthetic quality of the outdoor atmosphere is affected by the level of sunlight, the cloudiness, the length of the day, the visibility and the air quality [41] [42] [43] . The physical facet is related with certain climate elements which either come in material form (precipitation in solid or liquid form, particles in suspension) or are capable of moving matter (wind) [41] [42] [43] . The thermal facet is linked to thermal comfort and is affected by the temperature, the atmospheric humidity, the wind and the level of sunlight [41] [42] [43] . The different parameters within these three facets influence the tourist's sensation of safety, enjoyment, comfort and health [43] .
Furthermore, within the climate-tourism combination, the usual atmospheric conditions, their variability (which now includes climate change) and possible extreme events all affect the tourism product in that they influence the attractiveness of the destination and the resources available there. The influence of the weather is manifested during the tourists' stay [45] and is a common source of dissatisfaction [46, 47] or satisfaction [47] [48] [49] for them, as it can affect their access to and use of these tourism resources [50] [51] [52] [53] [54] . The tourists' safety can also be affected by the atmospheric conditions in the event of extreme climate events taking place [55] [56] [57] [58] . The atmospheric context is also important in the phase prior to the tourist actually making the journey, in that climate plays a fundamental role in the travel decision-making process [59] [60] [61] [62] [63] [64] [65] [66] . The atmospheric conditions are also important during the trip itself [67] and even later on once the tourist has returned home [68, 69] .
These different facets of climate not only affect the demand for tourism services but also the supply. In the medium to long term they can condition the type of services on offer, especially in destinations which are dependent on the climate resource. In the short-term they can also affect the availability of these resources to the tourist (e.g., insufficient snow for skiers or too much wind for windsurfers), so damaging the profitability of the businesses concerned.
Lastly, it is important to make clear that the relationship between climate and tourism is not purely one-directional and instead operates both ways in that tourism also influences atmospheric conditions at both a local and a global scale [35, 43] (Figure 1 ). Furthermore, within the climate-tourism combination, the usual atmospheric conditions, their variability (which now includes climate change) and possible extreme events all affect the tourism product in that they influence the attractiveness of the destination and the resources available there. The influence of the weather is manifested during the tourists' stay [45] and is a common source of dissatisfaction [46, 47] or satisfaction [47] [48] [49] for them, as it can affect their access to and use of these tourism resources [50] [51] [52] [53] [54] . The tourists' safety can also be affected by the atmospheric conditions in the event of extreme climate events taking place [55] [56] [57] [58] . The atmospheric context is also important in the phase prior to the tourist actually making the journey, in that climate plays a fundamental role in the travel decision-making process [59] [60] [61] [62] [63] [64] [65] [66] . The atmospheric conditions are also important during the trip itself [67] and even later on once the tourist has returned home [68, 69] .
Lastly, it is important to make clear that the relationship between climate and tourism is not purely one-directional and instead operates both ways in that tourism also influences atmospheric conditions at both a local and a global scale [35, 43] (Figure 1 ). This close relationship between climate and tourism means that one of the main challenges facing researchers in the field of tourism climatology is to estimate what the ideal climate would be for a range of tourism-related activities [40, 42] . In this paper we will be focusing on one of these activities, hiking, and the most suitable climate for hiking in Spain. In addition to the reasons given in the introduction section regarding the increasing importance of physical activity and of hiking tourism, Spain was chosen as a suitable research area for this study because detailed, extensive analyses of this question have yet to be made in this country.
There are three main procedures for assessing the climate preferences of tourists [42] . The first is expert opinion based either on the researcher's own experience or, failing this, on the information he/she receives from specialists in the field. The drawback with this procedure is that it has not been empirically tested. The studies by Mieczkowski and Besancenot et al. [70, 71] or more recently by Yu et al. [72] are examples that fall within this category. The second procedure involves establishing links between tourism demand and climate conditions (revealed preferences). On this issue, it is important to bear in mind, as de Freitas argued, that "behaviour can be used as a measure of human sensitivity and satisfaction" [42] . The papers by Martínez-Ibarra [73] and Gómez-Martín and Martínez-Ibarra [53] can be classified within this category. The third procedure involves conducting surveys to find This close relationship between climate and tourism means that one of the main challenges facing researchers in the field of tourism climatology is to estimate what the ideal climate would be for a range of tourism-related activities [40, 42] . In this paper we will be focusing on one of these activities, hiking, and the most suitable climate for hiking in Spain. In addition to the reasons given in the introduction section regarding the increasing importance of physical activity and of hiking tourism, Spain was chosen as a suitable research area for this study because detailed, extensive analyses of this question have yet to be made in this country.
There are three main procedures for assessing the climate preferences of tourists [42] . The first is expert opinion based either on the researcher's own experience or, failing this, on the information he/she receives from specialists in the field. The drawback with this procedure is that it has not been empirically tested. The studies by Mieczkowski and Besancenot et al. [70, 71] or more recently by Yu et al. [72] are examples that fall within this category. The second procedure involves establishing links between tourism demand and climate conditions (revealed preferences). On this issue, it is important to bear in mind, as de Freitas argued, that "behaviour can be used as a measure of human sensitivity and satisfaction" [42] . The papers by Martínez-Ibarra [73] and Gómez-Martín and Martínez-Ibarra [53] can be classified within this category. The third procedure involves conducting surveys to find out people's climate preferences for particular kinds of tourism (stated preferences). Numerous studies have followed this procedure [31] [32] [33] [34] 42, [74] [75] [76] [77] [78] [79] . In this research we used this last technique, carrying out an "ex situ" survey, i.e., the surveys were not conducted "in situ" in places where people go hiking, but via the Internet, as in the papers by Dubois et al. [31, 33] . This enables large amounts of information to be gathered without the need to travel.
A total of 326 questionnaires in Spanish were completed between 2016 and 2018. This process took a long time because we wanted to obtain the largest number of valid questionnaires, i.e., those in which all the questions were answered. The sampling was non-random or non-probabilistic. It was based on questionnaires filled out online by voluntary, altruistic respondents.
The questions drafted for the questionnaire took into account both the climate-tourism matrix [28, 43] and the previous research papers that applied this assessment technique (survey) to identify climate-tourism preferences [31] [32] [33] 42, [74] [75] [76] [77] [78] 80] . As a result, the following variables were analysed: cloudiness, atmospheric visibility, precipitation, wind speed and temperature. The questions were grouped by climatic facets, following the sequence and response options shown in results and discussion section. Additional information was reported in the response options for the wind variable. Specifically the visual effects associated with each level of force, according to the Beaufort scale.
The objective was to assess the ideal conditions and the acceptance limits (unfavourable conditions) for each variable mentioned earlier. It is important to establish where people's limits lie in terms, for example, of what they consider to be an acceptable amount of rain. This is because classifying a day as favourable or suitable for performing a particular tourism activity should not involve a sum of the different variables, given that the tourists' expectations could be dashed if the extremes in just one climate element were surpassed (e.g., too hot or too windy) even if the other weather conditions were apparently ideal [75] . Those responding to the questionnaire were also asked about how important certain climate parameters are for them, such as the type of precipitation. All results are shown as percentage response.
As regards the characteristics of the sample group, almost all respondents declared that they were aged between 18 and 65 years old (97%). The most frequent age groups being between 30 and 50 years old (57.3%) and between 50 and 65 (24.8%). The distribution in terms of sex was 37.3% women and 62.7% men. Practically all the participants declared that they had at least one year's experience of hiking (91.6%), while 76.1% were frequent hikers (at least once a month), and the vast majority (76.6%) had higher education studies. Although the sample group was relatively small (in terms of the number of people surveyed), the fact that almost all those questioned were experienced hikers makes their answers more significant, so reducing possible problems with a small sample group of 326 people (Table 1) . 
Results and Discussion
When analysing the aesthetic facet of the weather, the variables we focused on were cloudiness and atmospheric visibility. As regards the ideal state of the sky for hiking, respondents were given the following answer options: clear, slightly cloudy, cloudy and very cloudy. Almost all the respondents opted for skies with no or little cloud (Table 2 ), so much so that when added together the "clear" and "slightly cloudy" options totalled 90.5% (Table 2) . These results were similar to those obtained for various other types of tourism activities at different times of the year. For example: for summer tourism in general [34, 70, 81] ; for sun and beach tourism [42, 73, 79] ; city tourism [42, 82] ; or mountain tourism [42] (Table 3) . When asked about the most unfavourable conditions for hiking, in line with the previous results, most of those interviewed opted for highly overcast skies (the "very cloudy" option was chosen by 61.9%) ( Table 2 ). These results can be explained by the fact that sunlight provides between 15-40% of our sensation of enjoyment [83] [84] [85] . De Freitas [40] found that cloudiness levels of over 40% made the beach 30% less attractive for users. Atmospheric visibility is an important problem for certain tourist activities [52] , including hiking [93] . As de Freitas indicated when discussing tourism activities in general, the level of visibility affects the quality of the experience in that it influences our enjoyment of the tourism destination and its particular qualities [42] . The possible answer options regarding visibility preferences for hiking were established according to the thresholds proposed by Llorente-Martínez [94] . The following answer options were offered: lack of mist and fog; some mist and haze (visibility between 1 and 10 km); light fog (visibility between 500 and 1000 m); moderate fog (visibility between 50 and 500 m); and thick fog (visibility of less than 50 m). Most of the respondents (76.2%) defined the ideal conditions for hiking as no mist and fog ( Table 2 ). This shows, as might be expected, that people tend to prefer conditions in which there is good visibility, as pointed out in the reports published by the Canadian Federal Ministry of the Environment in the 1970s [34] .
When analysing the physical facet, the variables were daily precipitation and maximum wind speed. As regards precipitation, respondents were also asked about the quantity, intensity and type. Almost all agreed that the ideal situation for hiking was a day with no rain at all (94.6%). Various authors consider the 0 mm daily precipitation threshold as ideal [35, 40, 41, 73, [95] [96] [97] for tourism in general and for sun and beach tourism in particular (Table 3 ). In the event of some rain falling, the daily maximum limit tolerated by most respondents to our survey was 5 mm/day (76.2%); this maximum limit coincides with that established for sun and beach tourism by Martínez-Ibarra in 2008 [96] (Table 4 ). As regards the maximum intensity of precipitation considered acceptable for hiking, most respondents would accept up to moderate intensity rainfall (46.7%) . When asked about the type of precipitation, most respondents considered the amount of precipitation more important than the form in which it occurs (53.2%). As regards the type of precipitation, most of those interviewed preferred snow, then rain and finally hail (45%); or rain, snow and finally hail (44.5%). In previous research, precipitation was found to be the most important variable for tourism in France [31] and also for mountain tourism in the Alpine area of Bavaria [32] .
When assessing the daily maximum wind speed, respondents were offered several closed options according to the Beaufort scale, as used in previous research by Gómez-Martín [96] . Their answers indicate that the ideal situation is a day with very light winds ( Table 2) ; most of the respondents (82.2%) chose the 0 to 3 windspeed group, in other words between the wind thresholds of 0 to 19 km/h (maximum speed for a light breeze). These results are similar to those obtained for other tourism segments and other geographical areas [43, 97] . Those interviewed set the maximum windspeed threshold for hiking at 50 km/h (62.1%). This threshold is similar to that assimilated in other research papers [76, 82, 98] for other kinds of tourism (Table 4 ). 
Region
Demand Segment Atmospheric Variables Source
Temperate climates As regards the thermal facet, according to most of those questioned, the ideal range for maximum daily temperatures for hiking is 15-20 • C. These results are close to those obtained for mountain tourism by Scott [89] , who established an ideal value of 20.5 • C (Table 3 ) and slightly higher than the range established by Lera et al. [16] for hiking in Mallorca (Spain) of 10-15 • C (Table 3) . When asked about the maximum acceptable temperatures for hiking, most respondents chose the 25-30 • C (32.7%) and 30-35 • C (45%) ranges, bearing in mind that maximum temperatures of over 25 • C are normally considered hot days [100] . These temperatures were close to those estimated for mountain tourism by Dubois et al. in 2009 (30 • C) [31] and Jänicke et al. [32] , but were notably higher than those established for hiking in Mallorca where the maximum limit was set at 25-26 • C [17] (Table 4 ). As regards the low temperature limit, most respondents opted for the 0 to −5 • C range (73.4%). This minimum threshold is similar to that considered for city tourism in China by Gou in 2015 (0 • C) [82] ; or for hiking in France by Li in 2008 (<3.07 • C) [99] . However, it is significantly lower than that estimated for hiking in Mallorca (Spain) [16] , which set a minimum limit of <7 • C. In any case the considerations of Steiger et al. [92] must also be taken into account. These authors indicate that tourists who perform physical-activity-related leisure activities in mountain areas are more tolerant of low temperatures. In fact, in the report by the Canadian Federal Ministry of the Environment very low temperatures were proposed for the practice of skiing or the use of snowmobiles with humidex (an index combining temperature, humidity and dew point) values of −14.4 for skiing and −21.1 for snowmobiles [34] .
Finally, when asked about the best season for going hiking, most respondents chose the spring (53.7%), followed at quite some distance by the autumn (29.4%). Winter and summer were minority preferences with 6.4% and 6.2%, respectively. Spring is also the season selected by most foreign tourists for visiting mountain areas of Spain [26] .
Conclusions
The aim of this study was to offer interesting insights into stated climate preferences for the practice of hiking as a tourism activity in Spain. It should be noted that according to the international literature review made by Verbos et al. [101] of weather studies in outdoor recreation and nature-based tourism, little research of this kind had been done on hiking. To this end we studied a population sample, most of whom had higher education studies, went hiking frequently and had at least one year's hiking experience. Surveys were carried out "ex situ" and respondents were asked not only about the ideal climate conditions for hiking but also about what they considered as unfavourable conditions, specifying acceptable maximum and minimum thresholds.
As regards the aesthetic aspect of the weather conditions, it is important to make clear that as with other tourism activities, the respondents stated their preferences for days with no or light cloud. In addition, and as a novel aspect of our research, they also stated their preferences for atmospheric states with no fog and with good visibility, variables that were not included in the literature review by Verbos et al. [101] . As mentioned earlier, sunlight plays an important role in tourists' sensation of enjoyment.
In terms of the physical facet, as happens with other tourism activities, those who go hiking in Spain prefer days with no precipitation. As previously indicated by other authors [40] , the appearance of rain can by itself cause the tourist to think that all the weather conditions are unfavourable for doing the activity in question. As regards the other physical facet assessed, wind, respondents expressed a preference for situations with no or only light wind (i.e., with wind speeds of less than 20 km/h). An interesting finding was that hikers in Spain appear to be more tolerant of the wind than other types of tourist (in that they accept maximum speeds of up to 50 km/h). However, it is important to remember that wind speeds in excess of this threshold may affect tourists' enjoyment of whatever activity they are doing and, on some occasions, even their safety.
As regards the thermal facet, the first finding of note is that respondents indicated more demanding preferences in terms of thermal comfort than other kinds of tourists, particularly when compared with sun and beach tourism. The preferred temperature for the practice of hiking in Spain is close to the "physiological zero" of 16.9 • C defined by Besancenot et al., below which we feel cold [70] . At the other end of the scale, hikers seemed to be more flexible than other tourists at tolerating low temperatures. The metabolic production rates linked to the performance of physical activity [35] , and the improved options for adaptation to low temperatures with increasingly lighter and more comfortable clothes must also be taken into account. Verbos et al. [101] argued that the use of technology in clothing (technology-based adaptation strategies) could extend human capacity to accept previously intolerable conditions.
The particular preferences of this tourist niche, hikers, are also reflected in their favourite season of the year for hiking. Most of those interviewed chose the spring while a considerably smaller group chose the autumn.
As regards possible limitations of this research, in addition to those mentioned above linked to the sample size, the procedure used to assess climate preferences is perhaps open to question. Respondents answered the questionnaire ex situ (responding to what might be called hypothetical scenarios). Some authors argue that the ideal option is to analyse the preferences declared in situ by respondents assessing real scenarios [40] , i.e., to ask them about their perception of the atmospheric environment at the place where they are hiking (conducting simultaneous questionnaire surveys and weather measurements, so as to gauge "tourists' responses to meteorological conditions") [101] . Studies of this type have been conducted, for example, by Oliveira and Andrade [102] Andrade et al. [103] and Rutty and Scott [77] . Despite the fact that these previous authors took a different approach, the validity of the ex-situ online questionnaire applied here is confirmed by its frequent use in tourism climatology, as cited in the background and data section.
In future research we intend to analyse the particularities of the climate for hiking according to geographic and sociocultural specificities and we will also be assessing the climate potential for hiking tourism in different Spanish mountain areas. This will provide a new weather-types method for assessing the suitability of these areas for hiking from the climatic point of view. In addition, it will provide new information for climate-tourism research regarding users' perceptions of different aspects of the climate and their suitability for hiking. These results could also be useful for the tourism industry and for tourists, to the extent that they could help them organize and schedule their holidays in line with their preferences. This could be facilitated by presenting climate data regarding suitability for hiking tourism in calendar form. 
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